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A FURTHER ACCOUNT OF THE 
MURID, PSEUDOMYS (GYOMYS) APODEMOIDES FINLAYSON 
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I Read 10 August 1944| 

I'l-ATES XI 1 TO XV 

This small native mouse, allied to the Western Australian albociucrciis, was 
discovered by Mr. Waller Harvey in the upper .South-Rastern disitrict of South 
Australia in April 1929. Three years later further specimens having been 
obtained, the present writer published a ])reliniinar\- descriittion of the new sitecies 
under the above name, in Trans. Roy. Soc. S. Aust.. 1932, 56, 170. Since then 
additional field work. olisene'Uion of the animal in ca])tivity. and the building uj) 
ol a mndi more adequate series of ])reserved specimens have i)rovided data for the 
iollovving more extended account. Thi'^. while still incomjilete in some respects, 
permits of detailed comjtarison with oilier s])ecie.s similarly Ireaterl and mav lead 
to a jusler estimate of its relation to its allies wheat these, in turn, are sufficientK 
known. 

The writer records his apjireciation of the co-operation of Mr. IJarvev, in 
all matters attending the field work upon the animal, the results of which have 
been much enhanced by his ready and generous help. 

DnsTRiiiUTiox AXD IIaiuts 

Practically the whole scrie.s (ditained so far has come from a comparativeK 
small area on Afr. Harvey's holding in the Hundred of Coombe, and the onl\ 
e.Mension of range which is definitely based upon s])ecimens taken is at Prmga- 
toola, 27 miles west-south-west of foonibc and within eight miles of the Coorong 
coast. Less definite l)ut still reliable evidence, derived from the jireseuce of it.- 
characteristic burrow.s and tracks and middens thereon, indicate its occurrence .at 
several other points in the counties of Cardwell and Ruckingham, both east and 
west of the. railway. Combinations of topogra])hv, soils and vcgettition.s (|uile 
similar to that of the type habitat at C oomlic are to be' found over a wide area in 
the Murray Malice and South-Pastern Divisions of South .Australia and adjacent 
tracts of other Slates, and it seems certain-that it w'ill eventually prove to have ,-i 
wide distribution herein; so tar, however, neither observation nor eiK^Uiirv su])- 
ported by the submission of sjjecimen.s. have disclosed the animal beyond the 
above mentioned counties. 

1 he type localit}' at Coombe lies just within the limits of the. .South-Eastern 
Hi.strict, but in topography and general asiiect is cjuite similar to much of the so- 
called Ninety ATile Desert, further north in Chaudos and Ruccleuch. The general 
relief is lower; the considerable, east and west lime.stone ridges of the C}>pei 
Desert are absent and the .sandridges with their characteristic serrate profiles are 
replaced by lower undulations or isolated lulls. There is ;i lairp' sharp partition 
of soils into reddish loams of moderately firm texture and ])nre while sand, with 
corresponding local differences in vegetation. The loamy fiats are now freqncnth 
cultivated, hut primitively support a sparse savannah of the so-called De.sert Hum 
( Hucalyl^hts fasciciilo.s-a), which here tends to he considerably larger than further 
north and commonly attains to 30-40 feet in height, and in some faA'onred oase.- 
to considerably mote; the fioor is here open. sparscK' grassed, but irc(|ut‘ntl\' 
carries abundant J riodia ( /. basedowri and 7'. irritans). The while sand tract ^ 
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suppoi't a dry type heath with honeysuckles {Bankski marginafa and dwarf 
B. ornata), hulloak (^Casmn'ina pnsilla). needle hush {Hakca uliciua), yacka 
(Xmithorrlica australis), white mallee i^Eiicalyptus angidosa) and broom (Bacckra 
spp.) as the chief of the taller shrubs, while in the undergrowth the more promi¬ 
nent species are, Adciianthos tcrininalis. Brachylouia cricoides, Astroloma coiw- 
stephioides, Dardcsia brcvifolia, Lcncopogon i^'oodsii. Correa, rubra, Thonmsitf 
pctalocalyx, Hibhcriia ,spp., Calythrix cf. fctragona, Leptospcrmum wyrsuwidcs, 
Kwisea pomifcra and Lepidospcrma latcrakd A 

Dense, uniform mallee communities of large extent are. not a characteristic 
feature, a.s they arc further north, d he annual rainfall of 20 inches i.s consider¬ 
ably higher than in the Desert, ;mcl the heath undergrowth tends to be denser and 
richer in species. 

So far the new ,species has been taken only in the sandy heath country, wh.erc 
it lives in scattered isolated colonies, wi.th much apparently .suitable country un¬ 
occupied. Its mode of life is very unobtrusive; it is almost strictly nocturnal, does 
not invade hou.ses nor camps nor cultivated ground, ;ind even in the immedsate 
vicinity of it.s living sites it is seldom sufficiently numerous to cause any apprecialtle 
disturbance in the vegetation in feeding, or to nuike obviou,s pads. The sand heaps 
at its burrows at certain times of the year are practically the only external evidence 
of its presence which can he seen, aiul thc.sc, e.xcejjt when newly thrown up. are 
usually quite inconspicuous. Nevertheless, m .spite of this obscurity, it seems some¬ 
what remarkable that in a district that has been settled and tanned for eighty years 
it should not htive been noticed before: none of Mr, 1 larvcy’s nt'ighhonr.^ had 
cognisance of it, and tlie restilts of eiKtnif} cl.sewhere have always been negative. 

It is satisfactory to be able to record (as a rare good deed of a rtither sinistcr 
dome.stie figure) that the original specimen was brought in In- a liouse cat. 
.'\ttempts at trapping were .shortly afterward.s undertaken, hut the .qiecies proved 
verv difficult to take in thi.s way. both with ordinary baits which arc generally 
successful with local murids, and special foodstnlfs, and lures such as rhodium 
and anise oils were unavailing. The ne.xt few .specimens to he got were found 
accidentalh tra)tped in empty [lost-hilies, a late which it soraetime.s shared witli 
Proiiiiriti roitcimur tvhich occupies the same heaths. ^Phis foittmate accident 
suggested the deliberate use of pitfalls a.s a methcid of capture. 1 he venture was 
(juite successful. :iud nearly all .sub.se(|uent catcltes were got by this device. ! he 
method followed was to sink ordinary post-holes about nine inches square and 
three feet deep, at random in the lieath ; svhen u catch w;is made, the holes were 
multiplied until as many as twent}- in an acre were in u.se. In this wat’, ten have 
been taken in a night, and in most ctises the catch was found alive and quite un¬ 
injured. d'he captives usually accepted their fate, temporarily at any rate, willi 
resignation, and sought, additictiial shelter by excavating a cavity into the wall of 
the hole at the bottom, whence as many as five close-packed adults have been 
removed in the nrorning; a few. however, escaped from lime to time h}- the feat of 
climbing the vertical friable walls, and still other.s by driving nearly vertical shafts 
from the shelter pocket to the surface, 

d'hcrc is a marked periodicity' in tlic .success of the pitfall; the holes have been 
left uncovered at all times of flic year, hut practically all catche,s have been con¬ 
centrated into the period of antiiinn and early winter, and within this period again 
there is unmistakable evidence of heightened activity immediately before or during 

t') 1 am Indehted to Miss Comstar,ce Eardley, of tlic Botany- Department of the 
University of Adelaide, for naming- the collection of plants made at Coonilx-; a few species 
were indeterminate through absence of flowers or fruit, but the above list includes all 
which are cpiantitatively important in the habitat of apodernoidcs. 
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rains and at times of unsettled weather—a trait of the species strikingly confirmed 
later in captivity. During the summer months it virtually disappears at Coombe, 
hut whether through some change of habits placing it beyond easy observation, 
or through a definite exodus to other areas, is still uncertain. 

The animal is an expert burrower and makes elaborate and relatively large 
warrens in which, during the cold weather, the whole of the daylight hours are 
spent, and in which the young are born and reared. The chief external evidence of 
a burrow site is a heap of white sand thrown up behind a circular aperture of 
about one inch in diameter, both commonly at the base of a heath banksia. This 
entrance, however, is but a temporary one, opened in autumn for renovation of 
the interior, and it is soon afterwards closed from within by a long sand plug. 
1 he real entrances are at a considerable distance from this one and unlike it, are 
very inconspicuous and take the form of circular popholes communicating wdth 
nearly vertical shafts. The general topography and architecture of the warren 
is shown in the scale diagram (fig. 1) of a comparatively elaborate one excavated 
at Coombe in June 1933. Ihe following itemized description will serve as a legend 
for this diagram: 

A 


B 



A, trial opening, abandoned. I’-C, the opening drive; horizontal diameter 
one inch, vertical diameter 11 inches; descending evenly from ground level at 
15 to 18 inches at C; this drive is now disused and functions as a dump, being 
loo.sely packed with sand from other parts of the galleries. C, a circular chamber, 
approximately three inches in diameter, such as commonly occurs elsewhere at 
major junctions. C-D, the first lateral drive descending to two feet at D. and 
sand plugged like 11—C. C—k—Ci—1 is the main longitudinal drive, maintaining a 
nearly constant direction except opposite the ne.st. where there is an acutely angled 
bypass; it descends to a maximum depth of about two feet six inches at the nest. 
If. G. I. K. M. are circular chambers of varying size, analogous to C. F, T., O are 
short drives used as dumps and loosely i)acked with sand. H is the nest chamber; 
it is a spherical cavity with a diameter of six inches and has two short indepen- 
flent tunnels connecting wdth the main drive, and can thus be completelv by-])assed 
by the ordinary traffic of the warren. The nest almost fills the sand cavity and 
is beautifully fashioned of finely shredded bark fibre, derived from a plant not yet 
identified, but apparently not occurring in the immediate vicinity of the burrow. 
In the centre of the mass is an inner cavity, smoothly lined wdth carefully adjusted 



lenves of Banksia niarginata, and when opened it was found to be occupied by 
four nestlings of about 10 days’ growth. I-J is a continuation of the main drive 
which has been used as a sand dump in the same way as B-C; it rises shglitly 
towards J, where it suddenly terminates in a nearly vettical shaft, leading directly 
U) the surface two feet above; both vertical shaft and popholc are open, but of 
course isolated from the rest of the .system and non-functioning. E-M-P-Q is 
the main lateral system and, wdth its branches, is similar to the main gallery, but 
over its middle course is from three to six inches deeper. The drives, P-Q and 
JM-N, rise slightly towards their extremities, where they are converted abruptly 
into nearly vertical .shafts, reaching the surface two feet six inches above the 
])oints Q and N. in the form of circular apertures of one-and-a-lialf indies 
diameter; these two popholes were the only functioning entrances and exits dis¬ 
covered, and presumably are used indifferently for both purposes. 

Apart from the nest chamber, no other cavities suggesting living quarters 
were found, and, apart from the breeding nes‘t, there was a complete absence 
of vegetable matter which might serve as fodder or bedding; the tunnels 
everywhere showed clean, smooth sandy floors free from excrement, and the 
nest was dry and non-odorous. Defaecation on the surface is sometimes con¬ 
centrated upon midden.s, as mentioned above. J he circular chambers at the junc 
tions of passages are possibly niade in the first place to facilitate the work of 
burrowing, and then left to facilitate traffic, though if this is so it is curious that 
this feature is not always present, even at three-way junctions. The combined 
lengths of all galleries in this warren, including the three vertical shafts, was 
approximately 60 feet, and the estimated weight of the moist sand displaced 40-50 
pounds; a work of considerable magnitude for so small and delicate a creature. The 
volume ’of the sand in the dumps external to the warren was, unfortunately, not 
ascertained, but that it does not represent the whole volume displaced is clear from 
the obvious use made of unwanted passages, for the aceommodation of part of it. 
'hhe plug of replaced sand was always found to have a looser texture than the 
virgin consolidated soil, and a slightly different colour also, so that there was little 
difficulty in following the course of these packed tunnels by visual inspection 
during the digging. 

Each excavation appears to be originally the w'ork of one breeding pail, but 
ihe part-grown young of one or more litters may .share the shelter with the parents. 
,'fieven individuals is the maximum number taken so far from one sy.stem. \A/hen 
young examples taken in a pitfall are released near a burrmv, they will not enter 
unless they arc satisfied that it is their own domicile. Uncertainty still prevails 
as to the duration of occupation of the burrow. Excavation of new holes and 
renovation of old ones i.s first noticed m early autumn, when the dumps of recently 
uirned wdiite sand at the entrance hole are, for a time, rather conspicuous. As 
this time also marks the beginning of the chief reprodiiclive period, there seems no 
doubt that the two activitie.s are correlated, and that the excavation is made 
lirimarily as a shelter for the young. Investigatirm of the warrens in summer is 
not sufficiently complete to prove that a general vacation of the same takes place, 
but there is much evidence in svipfiort of this, and at Coombe, the only examples 
taken on the surface In daylight have been in madsumer. At the Coorong site of 
Pringatoola, where it was trapped in late November, there was no evidence of 
hiirrowdng, though it w^as so plentiful as to form noticeable pads in some favoured 
Spots, with well-used circular middens ; features never seen at Coombe. 

Observations on the animal in captivity^ show that it is rather intolerant of 
heat and, as the local summer is a severe one, it is difficult to see why it should 
for.sake the coolness of its underworld for the discomfort of the surface. It is 
pnssible, of course, that the move is involuntary and forced upon it by changes in 
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tlie texture of the drying sand; similar considerations have been shown to operate 
powerfully on the burrowing habits of some old world Muridae. 

The natural enemies of the species at Cooinbc are probably chiefly predatory 
night birds. Burrows partly dug out by foxes have, however, been observed, and 
Mr. llarvcy on one occa.sion found a small brown snake {Deincnsia tcxtilis) 
within, and on another a spotted Pardalote {Panialotus puuctatus). Neither tbi.s 
snake, taken in sifit, nor others taken at random in the district, contained apodc- 
iiioidcs in the stomach, though they did contain house mice. 

In general aspect the mouse is exceedingly delicate and attractive and remark¬ 
able for the prevailing pallor, not only of its jiclage bnt of all cx]ro.sed ejrklermal 
areas as well, which are nearly de.slitute of pigment and ap|)car bright ])iiik in life. 
In .size and bulk, apodcnwhles is somewhat larger than an average liouse mouse, 
hut is very di.ssimilar in general appearance and manncrism.s. The build is rather 
.sc[uat as to bod_v but with light slender ap]xnidages; the .scpiatness is es)recially 
characteristic of some suhadult phases, hut in all is exaggerated, as is also the 
apparently large size of the head, by the erect and profuse pelage. 

(Jbserved in captivity, its slow movements and some of its jjosture.s are by 
no means graceful; when deliberately iiwestigating its surroundings in a new 
cage, it lias a curious pottering uncertain gait and the long slender tail i.s carried 
lira rather odd w'ay, well clear of the ground and sometimes arched over the hack. 
When startled, however, or otherwise e.xcited. it i.s capalilc of movements of 
lightning-like rapidity and great precision—in ho’lh respects recalling Notoinys. 
As noted above, examples on more than one occasion made their escajie from 
vertical three-foot holes by climbing the sides, but in captivity it shows littk' 
inclination or aptitude lor climbing. Much of its time, when .stationery, is spent 
reared up on its haunches, when it assumes a comical, almost globular shape; its 
feeding is usually done so, and, if of suitable size, each jiarticle .such as a grain of 
seed or a berry, is taken delicately in the two liands and brought n]i to the mouth 
for the incisors to work upon, which they do with the utmost precision and speed 
and Control, rejecting in the case of a wheat grain the whole ot the husk,, so that 
the cages soon become carpeted with di.scs of lirun. Its feeding, indeed all its 
activities, are interrupted abrnjitly and frequently, for the toilet of tlie coat, which 
it keeps in immaculate condition; the toilet i.s done largely by the manns and 
incisors, the mysticial vibrissac receiving e.spccially frc(|uent attention. 

In temperament it is both brisk and adaptable, docile and confident. Its 
nonchalance in the pitfall has already been mentioned; when removed by liand it 
showed little resentment and made no serious attenqil to bite. W'hen transferred 
vo box cages and compelled to live in radically strange siirroimdings and upon a 
totally new and nnacenstomed diet, it retained a rhCeidnl activity with ever\ 
evidence of comfort and content. 

'fhe cages used for parties of from five to ten were airy lio.xes tliree feet b\' 
three feet by two feet, with two glass sides and two of wire gauze to tacihtale 
oh.servation and ventilation and cooling, respectivelw Shelter and nesting boxts- 
with light hinged lids, and packed witli wood-wool and cotton for nesting material, 
were provided, and were at once approved and adopted by the mice, hut their 
.scn.se of .security evidently demanded emergency exits, which they promptly sup¬ 
plied by driving popholes through the deal walks. The cages were kept under .a 
roofed shelter in a coinparativel\r .subdued light, and under these conditions the) 
frequently left the nest during daylight for short tours fif the cage, but ,all their 
main activity remained definitely crepuscular and nocturnal and involved an 
immense amount of coming and going, as the quantity of sand shifted plainly 
showed. The floor of the cages was covered with a layer of sand two inches deep. 
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and it was early discovered that a moist atmosphere was greatly appreciated. Qn 
several occasions when the sand dried out it was hosed lightly to rcmoisten it, and 
the effect on the colony was electrical; the mice left the shelter box cn masse, 
though it was broad daylight, and engaged in a most animated display of acrobatics. 
The chief evolution was a lightning-like looping of the loop, by springing from 
the floor to a wall, thence, to the roof, thence, to the opposite wall and down to 
the floor, each impact, though of scarcely perceptible duration, being sufficient for 
attaining a new impetus; the looping was repeated a doTcen times or more in a 
continucjus series without pause. 

They quarrelled very little among themselves, and a dozen might .safely be 
left to share tlie same quarler.s; such bickering as did go on wa.s of a mild kind 
and usually rc.sulted in nothing more seriou.s than tail .shoitening. One or tw*/ 
cases of fratriphagy were noticed among.st aged .specimens, but as no animosit} 
had been ajtparent beforehand, it was possible due to a temporaiy protein defi¬ 
ciency in the diet. The staples of the diet adopted were mixed grain and hard 
fruits, with an occasional ration of nuts, honey and fat bacon; thi.s proved accept¬ 
able and adequate for the maintainaticc of all normal activity, inchiding reproduc¬ 
tion and the rearing of young. Water was alwtivs itrovided in the cages, .'ind in 
Imt weather was frequently drimlt. tliough in the natural haltitat it can .seldom he 
available. 

The feeding liahits of tlic ammtil in the wild have not yet been dets'rmiiied 
l)v ob.servtition; most of the specimens handled had been ke])t alive for some days 
pending transit, during which time they were neccsstirily fed upon an artificial 
diet, so that a study of stomach contents could disclf).se nothing, and in the few 
examples that were taken dead the material contained no rccOgm'saltle fragiuenl.-. 
It ma\' safely be inferred, liowcver. that it is norm.ally grammmivorou.s and 
frugivorons rather than ithylopliagous. In trapping, it w;is noticed that umiev 
stre.ss of deprivation it readib lajtses into carnivority, partially eaten specimens 
having several times been found witli tlic living' in pitfalls which h:w! not been 
pronqjtlv cm]ttied. .and this trait was later confirmed in ca^Jtivity. as mentioned 
above. Tlic small vegetation of its habittit is ricli in sjjccies which fruit and seed 
freeh', such as Casuarhui pusiUu. Brachylonia ericoidcs, Lepidosperma latcride. 
Kiuteeca pnviifcra and Triodia s]jp., and there is no doul>f that these provide the 
mainstay of its diet. 

Tlie animal is rapidly debilitated by high temperatures, and iiiosi of the deaths 
sustained in the ca]5tive series occurred during he;u waves in mid-.summer. 

In tlie wild, several ectoparasitc.s occur, the. chief of which is a l.aelap.s; this 
is very difficult to eradicate in captivity, though it may he kc])t in check by frequent 
dusting with pyrcthrimi; in moderate numbers it apparently works no detriment 
to the hosts. The animal lias no cha''acteristic smell. 

iviii’Ronucnox .vxn DicvnunoMKXT 

Of the entire series' of 69 examined, .f.l are males, females and three un¬ 
determined ; fully adults totalled. 20, and in the remainder, subadults of medium 
growth predominate markedly over earlier stage.s and nestlings; tlie latter having 
been obtained by excavation of burrows and by breeding in captivity. Tlie pitfall 
method of trapping cliiefly adopted precludes an adequate representation of the 
more immalnre stages, since these arc not independently tidtive at night, and is 
nnalile, tliercfore, to indicate accurately tlie prevalence of reproduction at any one 
time. Incidentally, it is noteworthy that of adults taken in pitfalls, females are 
three times as numerous as males. 

Sufficient evidence has been obtainefl. however, to show that; the main natural 
breeding season falls in autumn and early winter. The earliest new-horn litters 
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(jbscrved were in the third week of May, hut advanced nestlings have been found 
in June also, and knowledge of the life cycle subsequently obtained indicates that 
diese must have been produced as early as the begitming of May, with mating 
therefore in April. On the other hand, some young collected in November, must 
by the same argument have been littered as late as mid-Augu.st. The apparent 
absence of a natural breeding season in summer depends largely upon negative 
evidence, all activities of the species being much more obscure in the hot weather. 
However, the batches trapped in October and November contained no pregnant 
females, and of the many females kept in captivity only one became pregnant dur¬ 
ing the hot months. In captivity, males have l)een ob.served attempting inter¬ 
course as early as the tenth week, but all pregnant females observed, both in the 
wild and in captivity, have been fully adult. 

In the number of embryo.s produced there is considerable variation, from four 
to seven having been observed in iitcro; in the latter case tive occupied the right 
and two the left horn; superior development of the right horn has been observed 
also in recently evacuated uteri in which the number of young was unknown. 

I utters of as few as three and as many as six thriving nestlings have been taken, 
but the normal complement seems to be four, as with most Pseudomyds. Whether 
a single female may produce more than one litter in a season has not been 
ascertaineil. 

Testis enlargement in the male is restricted to a very short period, probably 
only from March to April. Of 20 adult or advanced .subadult males trapped 
I>etween May and November only one showed any scrotal prominence, and this 
was a subadnlt. An interesting feature in the series of males reared in captivity 
is the markedly superior gonad development of subadnlt as compared with fully 
adult males. In the wild this has already been noted in some C'entral Australian 
species. 

Three litters of young have been successfully reared in captivity; two of these 
were born in captivity of females pregnant when taken, while the third was 
removed from a nest when about three weeks old. Two of the mothers with 
normal-sized litters were assiduous in their attentions to the nestlings and, although 
\ ery gentle and permitting themselves to be touched and handled without resent¬ 
ment, became much agitated when the young were removed. I'he third, with six 
young, was overtaxed and apparently unable to nourish them all adequately, and 
within a few days ejected two young from the nest. They were found stiff and 
cold on the cage floor, hut when restored to the nest quickly recovered, only to 
be thrown out again the next night; they struggled on for seven days under this 
nightly rejection before .succumbing, and in general all nestlings observed have 
shown great vitality. They adhere very firmly to the nipples of the dam, and when 
startled into leaving the nest hurriedly she frequently dragged them with her over 
the cage, but not as a routine matter as recorded for Conilurus, etc. 

The females occasionally made a .shrill chirruping bird-like call, and the young 
a more feeble squeak, but both young and parents were less vocal than some other 
Ir)cal murids similarly kept and observed. 

For the first three months the nestlings were weighed and examined weekly, 
and the following condensed summary gives the main facts of their development 
so observed ; the weights quoted are averaged for the members of the three litters; 

At three days —Weight 3 grammes; eyes shut; dorsum haired nearly black; 
belly nearly nude, pink aind with sharp demarkation from dorsum. 

At two laccks —5-5 grammes; coat close, coarse and very dark; belly fur 
developing fast; white to base. 
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At three ivceks —/'O grammes; head and body 50 mm; tail 38; pes 14 5, 
mantis 6-5, ear 6; eyes open; dorsal fnr 9 mm. long, still dark and shaggy; belly 
completely furred with the middle areas now dark-based; ears closely adpressed 
to head; tail sparsely furred but already sparsely sjrrinkled with dark brown 
dorsally. 

At four weeks —9-0 grammes; dorsal fur more erect and the j^ale subtermmal 
band just appearing. 

At five weeks —lO’O grammes; dorsal coat erect and flufify and showing much 
of the basal slate colour and the pale snbterminal band. 

At six zvecks —13 grammes ; time of weaning was not observed but the young 
were now much abroad both day and night, and eating grain and other hard foods. 

At screen meefe.r—-14 grammes; moult begun. 

From eight to fourteen weeks —-Weights were: 14’5, 16, 16. 16'o. 17, 17, 19 
grammes, respectively. 

At fifteen weeks—Mou\t completed; most of the young were now heavier 
than the parents, but still retained many signs of immaturity, especially in the head 
and body length and in the ear. which was decidedly smaller, and in the thin fluffy 
ungrizzled coat. 

At twenty-three weeks (one examide)—Mead and borly 77 mm.; tail, 80; 
pes 19-5; ear 15. 

In the development of these nestlings an anomaly was met with in the marked 
precoeitv of one example, which at an early stage was left (by a series of acci¬ 
dents) the sole survivor of the original litter. At the fifteenth week this example 
weighed 22-5 grammes, and at the eighteenth week had head and body 76 mm., 
pes 20, ear 16. outstripping in linear dimensions the young of full litters by five 
weeks.’ The point is of some interest as affording a possible due to the causation 
of at least part of the apparently capricious variation in dimensions so frequent 
in several Australian rats. 

The growth changes were not followed up into adult life, but it seems unlikely 
that the mean adult dimen.sions in nature could be attained in less than nine months, 
and twelve months is more likely. Evidence derived from the duration of captivity 
(which has exceeded two years in some cases) and the maturity of .such examples 
wdien taken, suggests a specific life-span of about four years. 

External Characters 

The series examined consists of 69 specimens, of which a large proportion 
have been examined in the flesh before preservation. 1 wenty are fully adult, and 
the rest form a developmental series which bridges, the gap to the naked nestling 
stage. Of the total, 25 have been kept under observation in captivity for periods 
up to 30 months. There is little evidence of change in structural characters hav¬ 
ing been effected in this way, but for reasons of orthodoxy the statements which 
follow' on the external characters of the .species are drawm entirely from the 
strictly feral material. 

Bodily size .small to medium, the head and body length averaging 85 mm. and 
reaching 93 mm., and the live weight about 16 grammes. Build moderate; 
appendages .slender and long. The relative head size is much as^ in such forms as 
Ps. (Leggadiiia) hcrinannsburgensis; the ratio, head and body length : skull length, 
•about 1 V 3 O'as in that species, but the fur contour has an enlarging effect. The 
fur profde of the head is convex with a prominent erect tuft in the anterior nasal 
region, due to an opposition ridge just behind the rhinarium. The eye rather 
prominent wdth a diameter from canthus to canthus of 3-5 mm., approxi- 
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iiiately; well fringed with black lashes. Mysticial vibris.sac very strongly 
developed; the longe.st bristles about 35 mm.; the anterior members white, the 
jio.sterior black, and the intermediate (and longest) black with white tips. The 
siipraorbitals, 22 mm. long, and entirely black; genals weak or lacking, I'he ear 
very large; length to 18 mm.; breadth acro.ss the trough of pinna to 9 mm. The 
development of the ear exceeds that of the eremian niiiDiie and approaches that 
of the less specialised .specie.s of Notoiuys; its length is about 20% of the head and 
body length. The substance of the ear is thin and membranous, and pale except at 
the extreme margin, where .slight epidermal darkening takes place; in life it is a 
delicate pink, as are all exposed areas of epidermis. 

Manus, length to 8'5 mm., breadth transversely across palm from base of 
second digit to 3-5 mm. and third digit 3 mm.; rather slender in general propor¬ 
tions, but (as i.s frequently the ca.se) ap])earing stouter in many .snbadnlts in which 
the palmar .structures arc plumper and broader than in calfou.sed adults, 'Phe 
palm pale ])ink and unpigmented ; its central area markedly granular, the granu- 
larity extending to the basal portion of the under.side of’the digits, where the 
iransver.se ridges are broken into row.s of grannies and are not cajiitinuous as i.s 
u.sual. 1 he grooving of the digits is deep and jtreauinent. averaging eight upon 
the third digit. Claws rather stout, their free projection about etjual to the apical 
])ad.s; moderately fringed, hut the hair.s not quite reaching- the claw tij). Ulnar 
carpal vibri.s.sae large—reaching 7 mm. Palmar pad.s of moderate size and 
tlevelopment; conspicuous more from the granularity of the -surrounding areas 
than by their own relief, which i.s but moderate in adults; the outlines of the pads 
are well detined anteriorly hut are .sometimes indefinite posteriorly, wltcre the 
relief is much lower. In a few subadults the pads are very strongly developed, 
with their anterior portions lifted free of the palm, and tlieir margins somewhat 
angular, as in ,LcporiUus. All pads smooth or very faintly striate. 

The detailed shape and relative development of the pads is subject to much 
variation. 1 he carpaks arc always much larger (though variably so) than the 
inierdigitals and are relatively narrow. The outer i.s longer than’the inner, and 
most frctpiently has at least twice its area; the inner has a well-marked accessorv 
fold adjoining the pollux. 'Phe first interdigital is usually round, hut may be 
-subtriangular or bell-shaped; the second nr median interdigital is rather constantlv 
pyrifoim, and the third wltich is shaped (and varies) like the first, has usiially 
either a small satellite at its posrero-cxternal eorner, or a low heel formed bv the 
conjunction of two .smaller satellites; quite I requently, h()\^•ever, both these 
acces.sorics are ali.sent. In point of relative .size, there is a marked teiidencv for 
the median intercligilal to he dominant and the laterals sulieqnal; when the laterals 
depart from subequality, 3 > 1 more often than 1 > 3. .Suhequalitv of all three 
interdigitals is rare, but i.s more frcciuent in .subadults than adnlt.s. 

\ ariation of all the pad.s. botli carjials and interdigitals, is to a large extent 
truly individual, and most o! the variant.s mu}' Ite found in nestlings of 17 davs’ 
growth. Whiilc these differences are confusing when a few examples only are 
coniiiared, systematic examination of the whole series leaves no doubt tltat the 
arrangement .most characteristic of the specie.s is; outer caiqial > inner carpal > 
-second interdigital > third interdigital rr; first interdigilal. 

Length to 22-5 mm,, breadth transversely acro.s.s the .sole from tlie base 
of first digit, to 3-5 mm., and the third digit to 5 mm. Ceneral form decidedlv 
long and slender, the. length averaging- 25% ol the head and bodv and tire 

In these papers the pad which i.s actually and functionally^ the lirst interdigital 
‘.m the pollical side of the jialni, is .so nunihered in descriptioii.s and forimdae, hut it is 
nrohalih- honiologou.s \eitli the second iiiterdigital o! the ])i'iniitive pentadact\'Ie niamis. 
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length ^ breadth ratio, ca. 7-0. The width of the sole maintained posteriorly, not 
tapering markedly to heel which does not project conspicuous y beyond the 
malleoli The posterior plantar surface is nearly smooth or with the usual trans¬ 
verse crease lines, but the iiiterdigital portion is charactenstica ly yerrucose, 
as in the manus. The undersurface pf the digits well grooved, the third_ digit 
carrying ten grooves and the ridges basally broken into rows ot granules as in the 
manus In some nestlings the undersurface of the digits and the mterdiptal basin 
carry scattered hairs. Nails stout; their projection and fringing as in the manus. 

Pads of moderate size and prominence; more distinctly striate than in the 
manus and remarkably constant in general shape and proportion, and thereby in 
.sharp contrast to the manus. 'I'he inner metatarsal,^ narrow and much elongatec 
but with its posterior termination low and vague; it is commonly three to four 
times the length of the outer metatarsal which is small and rounded or oval; m 
two examples only is there a departure from this condition, and in these the meta- 
larsals are subeijual. d'he first iiiterdigital large and hell-shaped, the second 
broadly pyriform or oval and usually di-ffering conspicuously from the third whidi 
is smaller'and of narrower shape, and the fourth broadly oval or bell-shaped, rarely 
with a conjoined satellite, and usually subequal or slightly larger than mterdigital 

pad formula therefore is: Fourth iiiterdigital first iiiterdigital > 
second iiiterdigital > third iiiterdigital > inner metatarsal (in area) > ontei meta- 

'tIic fail is almost always longer than tlie liead and body, averaging llS^o 
111 adults and 114% in subadults; there are, however, one or two cases ot sub¬ 
equality in the feral series, and in the captive .scries tails shorter than the head 
and body arc not imcoiiimon ; there is a suspicion, however, that such cases arc 
due to iiuitilations which have healed without olwious defect. The tail is slender 
and evenly tapering and capable of considerable flexure in life. Ihe tip is well 
covered with the steadily lengthening tail hairs which exceed it by 3 mm.; there 
is no exposed calloused knob. Scale counts are rather variable, avei aging mu ■ 
dorsally ca. 19 per. centimetre. 

Testes relatively small and never greatly swollen; scrotum light!) fuired 
white, and its epidermi.s unpigmented. 

Mammae —Posterior 9 mm. from clitoris; anterior 9 mm. from posterior. 

The vulva is usually completely occluded in virgin females, and a similar con¬ 
dition may develop in adult females after parturition, if they are denied access 
of the male. In two cases observed in captivity, it was found thait 21 weeks after 
the birth of litters which were reared in the absence of the male parent, the vulva 
was almost completely sealed externally by what appeared to he a considerable 
tissue connection between the labiae. 

Pelage , . 

The original description, which was founded on 14 living or just dead 
exanqiles holds good with little modification for the whole scries, but the addi¬ 
tional material permits of some amplification of the fiist account. 

Jn the limited area from which specimens have been so far obtained the 
species jiroves to be one of very constant pelage. Sexual and seasonal variation 
is scarcely demonstrable, age variations are only marked at early growth stages, 
and such differences as do occur, therefore, may be regarded as of individual 
origin and varying incidence of the moult. About 5% of the seiies aie slightl) 
wariTU'r and less giaucus in tone than the type scries described; in the coldest blue- 
grey examples, the colour of the sublerminal zone of the fur is near Ridgway’s 
“Tilleul Puff” and the tips of tire guard hairs arc cold black, resulting in a general 
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dorsal colour near “Mouse Grey”; in the warmer coloured coats the subtermina! 
zone is near “Vinaceous Eufif” and the guard hairs terminate in brownish-black. 

The ventral fur at base is normally plumbeous throughout, but in one or two 
examples white-based fur occurs on gulo-sternal and abdominal areas. The ear, 
when furred grey-brown as described originally, is moderatel}^ well contrasted with 
the dorsal coat; sometimes, however, the car back is haired with a grizzle of near 
black and silver, and is then less so. There is in a large ])roportion of examples 
a supra calcaneal darkening (formerly overlooked) caused by a grizzling of the 
white hairs of the lower leg with black or blackish-browii; the effect is usually 
slight, however, and never forms a prominent marking. 'I'he darkening of the 
dorsum of the tail is very variable; in a few examples it is sufficiently marked us 
attain a fairly sharp contrast with the whitish sides and lower surface, but usually 
takes the form of a sparse grizzling of blackish hairs along a narrow dorsal strip 
extending from two-thirds to three-quarters of its length; the pencilling ceases 
very abruptly and the terminal one-third to one-quarter is pure white on all sur¬ 
faces. While the darkest tails are all of adult or aged examples, white tails arc- 
less characteristic of immaturity than was thought, and most examples of half¬ 
growth show a noticeable pencilling of the dorsum. 

The rearing of three litters in captivity enabled the following facts on the 
early development of the pelage to he ascertained. Within three days of birth the 
dorsum (which is already pigmented a deep slate) is sparsely haired with black 
or near black, while the non-pigmented ventruni is pink ancl hairless and with 
shar|J demarcation. At two weeks the dorsal fur is dense enough to obscure the 
skin and is close and coarse, while the belly fur which is entirely white is much 
thinner, though developing fast. At three weeks the dorsal coat is 9 mm. long and 
shaggy, the first lifting from the prone adpressed condition having begun and the 
belly fur darkening at the base over the central parts of the area. Even at this 
early stage (head and body 50 mm,) the coat is already bipilous, though the long 
black contour hairs are much more numerous than the second pile. At four weeks 
the second pile is much better developed and has a distinct though dull ashy middle 
zone, a brow-nish tip and a short ])lumbeous basal ztnie. This condition leads on 
by increase in amount and length of the second pile and increase in the proportion 
of the basal blue zone, to the fluffy, erect, blue appearing ])elage characteristic of 
immaturity up to about the head and body 70 mm. stage. This immature pelage 
is very similar in composition to that of adults, but is .sparser, finer and more erec! 
and therefore with a greater exposure of the basal leaden zone; its guard hairs 
are fewer and both piles are spun out to very attenuated tips, wdiich in the main 
pile are more frequently brmvn than in adults, while on flanks and rump a sprink¬ 
ling of white tips occurs. 

The first moult begins at about the seventh or eighth week and may not he 
com]fletcd until the fifteenth; spreading downward from the nape its progress can 
be readily followed by the pale line of demarcation caused by the more prominent 
ashy subterminal zone of the new coat, as well as by its greater density and 
grizzling. 

In the wild, the adult pelage is evidently subject to heavy attrition, which ha.s 
the effect of breaking off the points of the black guard hairs and of thinning out 
the main pile, so that ultimately, in adults, a partial return to the glaucus imma¬ 
ture condition is effected. This is made good by a second annual moult, w'hich is 
well illustrated by one adult example in captivity (in November), in which the 
entire dorsal epidermis is obscured by a dense carpet of the emerging ashy renewal 
coat. Although this is the only example actually observed at the change, studv 
of the entire feral series shows that worn and thin pelages arc to be* found 
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together with rich recently renewed ones on the same dates both in winter and 
summer, justifying the inference that the time of moult is governed by individual 
rather than seasonal factors. 

In captivity, quite marked changes are induced in the pelage even in one life 
cycle. At five weeks captive litters are conspicuously darker and longer furred than 
wild born ones at the same stage, and both distinctions are retained and accen¬ 
tuated as growth continues. Six advanced subadults at the head and body 78 mm. 
stage show much richer pelage than in any feral examples; the over-all length of 
the coat (15 mm.) is about the same, but the proportion of guard hairs reaching 
this length is greater and the main pile is 2 mm. longer and the general density 
higher. Further, the basal plumbeous and terminal zones are darker and the sub- 
terminal zone is more strongly contrasted and richer coloured. 

Immersion in 80% alcohol for ten years has produced marked changes in 
colouration in all but a few of the series so preserved, and a large proportion of 
these would scarcely be suspected of specific identity with field skins; in particular, 
the characteristic glaucus tone of the natural pelage disappears very rapidly. 


Flesh Dimensions (feral specimens only) 

The following figures give, in millimetres, the range and mean values for 
the dimensions of (1) a group of adults selected as free from any obvious imma¬ 
turity in external characters, (2) a group of subadults of decidedly inferior bulk, 

(3) a long-furred independent nestling, (4) a short-furred nestling of approxi¬ 
mately 17 days’ growth. 

1 2 3 4 



The dimensions quoted for the species in the original description are well 
within the range of the adult group, but slightly below the mean values and. 
decidedly below the maxima as now ascertained. The general level of variation 
in these selected groups of adults and subadults is actually higher in most items 
than in the eremian henncmnsburgensis; but the individual and capricious varia¬ 
tion involving major anomalies in development as shown by the concurrence of 
maxima and minima in the same example, such as occurs in several series of 
Central Australian rats recently reviewed, is absent. Here the occurrence of 
maxima for pes, ear and tail is always associated with a high head and tody value- 
and high body weight, and conversely immaturity can nearly always be detected 
by low values for ear and tail. The earsize is an especially useful first criterion 
of immaturity; even advanced subadults may usually be readily recognised by the 
smaller area of the pinna. 

(“) I have demonstrated a similar state of things in the rock wallaby, Petroaalc 
penievUata herberti. Trans. Roy. Soc. S. Aust, 55, (1931), 84 


D 
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Sexual differentiation in dimensions is very] slight and, in adults, of doubtful 
significance; examination of the subadult series, however, seems to suggest that 
at some intermediate stages the male develops more rapidly than the female; but 
the data is insufficient to establish this. 

The extraordinarily rapid development of appendages at the fourth or fifth 
week of life, while the head and body length remains almost constant, is well 
shown by a comparison of the two nestlings; in the more advanced (4), at the 
stage of early erect pelage, when the head and body length is still only 59% of the 
adult average, the pes is already 86%, the ear 82%, and the tail 70%, of their 
final values. 

The effect of captivity upon the linear dimensions of wild born examples is 
slight, the only demonstrable change being a failure to attain the normal mean ear 
length of feral examples; young reared entirely in captivity may, as already indi¬ 
cated, attain much greater body weight, but whether their ultimate linear measure¬ 
ments are similarly increased is uncertain, no captive born example having yet 
reached complete maturity. 

Skull Characters 

A series of 22 skulls has been examined, all removed fromi animals of known 
external characters, dimensions and history; half of them are derived from animals 
kept in captivity for varying periods, but as with external characters, the follow¬ 
ing account is based on the feral series alone. 

The salient features of the skull in a general view, are its lengthened nasal 
region, over-all narrowness, and very fragile zygomata. The ossification is light. 
The general dorsal aspect is fairly constant throughout the series, but there are one 
or two examples in which an arrested development of the anterior root of the 
zygoma accentuates the leptoprosopic character, and one such anomaly (the only 
fully adult example available at the time) was responsible in the original descrip¬ 
tion for the phrase “very peculiar” as applied to its shape; this is now seen to be 
somewhat over-stated for the series as a whole. Immature skulls, with shortened 
facial region, are quite similar in general dorsal appearance to the more bulbous 
forms of hermannsburgfusis. 

Muzzle region as originally given; the point contact with the f rentals is 
variably developed, but usually the termini take the form of characteristic prongs, 
distinctly separated and penetrating the labyrinth of the fronto-nasal suture. The 
width of the nasals increases fairly evenly towards a distal maxinium, with a 
slight constriction at the beginning of the terminal third. The maxillary fossae 
are unusually well developed in old skulls, and the opening of the bursa is con¬ 
spicuous dorsally. The anteoiffiital fossa rather large in adults much smaller in 
immature skulls—the external wall bent strongly inwards. The zygomatic outline 
varies considerably; in the majority the anterior width is not markedly less than 
the posterior, and the outline tends to parallelism or even slight concavity, with 
smooth angles both before and behind; in others, however, the arches are more 
promineritly thrown out from the skull and decidedly wider posteriorly. In the 
interorbital constriction variation in width is largely individual and not strongly 
influenced by age; the supraorbital edges, however, show the customary bevelling 
with advancing development. Lacrymals narrow; their free margin often irregu¬ 
lar. Braincase of the suddenly expanded type, and fairly constant in development 
and shape. Interparietal of moderate size; not spanning the braincase, and its 
shape crudely rectangular rather than subtriangular and with its interior margin 
often irregular. 

In lateral view, the upper profile is low and little arched and the occiput 
smoothly rounded, without angularity at the lambda. The margin of the zygo- 
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matic plate slopes forwards as stated, but the angle of slope varies considerably, 
in general being steeper in adults than in young skulls; the condition under all 
tliree of these heads very similar to what may be seep in waitei^ hermmnsbur- 
(jcnsis and patrhis. The posterior palate is conspicuously wide and flat; the 
anterior palatine foramina also large, both long and widely open, tapering towards 
the incisors and in adults with the maximum width nearly always posterior to the 
midpoint ; posteriorly the foramina always reach beyond the anterior margin of 
M* and sometimes reach the lingual cusp of the first lamina. Idle mesopterygoid 
fossa large and wide open; in adults the walls are parallel or nearly so, but in 
loung skulls the maximum width is at the palatal margin. The parapterygoid 
'variable; in fully adults the fossa is distinctly developed with a sunken floor and 
raised ectopterygoid margin (as in the original description) ; in others (usually 
subadult) tbe floor is flat and much less enclosed; the fenestration of the floor 
of the parapterygoid fossa is remarkably variable also, llulla decidedly small for 
the size of the skull and little inflated; its age change, as described under 
hermannsburgensis. 

Dentition weak; upper incisors variably ophisthodont; upper molar rows 
straight and nearly parallel; gradation in size from moderate, as in 

f^scudomys s. str. 

General structure of molar crov\ns much as in Notomys, the buccal cusp of 
the first lamina of M' obsolete and much reduced on the otliers. Contrary to the 
original description, the posterior displacement of the lingual cusp of the first 
lamina of Mk is now seen with more suitable material, to be considerable and the 
obliquity of this lamina is equal to that of hermannsburgensis and patrius of the 
group Lcggadina. There are no supplementary cusps on either upper or lower 
molars. Mandible weak. Sexual variation inappreciable. 

Skidl Dimensions 

The following figures give, in millimetres, the skull dimensions of (1) four 
adult males all showing appreciable wear on the first lamina of Mi’, and extracted 
from animals free from any immaturity in external characters, (2) three adult 
females in the same age group, (3) one subadult female of head and body length 
70 min. 

1 2 3 


Greatest length - - - - 

Basal length - - - - 

Greatest Zygomatic breadth 
Braincase: breadth - - - 

Interorbital breadth - 

Nasals: length - - - - 

Nasals; greatest breadth - 
Palatal length - - - - 

Palatilar length - - - 

Ant, Palatine Foramina length - 
Ant. Palatine Foramina breadth 
Bullae: length - - - - 

LTpper molars - - - - 


26'8-25-S (25-9) 

26-8-25-0 (26-0) 

23-2 

22'1-20-6 (21-4) 

22-4-20-0 (20-8) 

18-5 

12-3-11-8 (12-1) 

12-4-11-7 (12-1) 

11-4 

11-7-11-5(11-6) 

12-1-11-4 (11-7) 

11-2 

4-0-3-7 (3-9) 

4-0-3-7 (3-9) 

3-9 

10-0-9-0 (9-5) 

10-5-8-8 (9-7) 

8-2 

2-S-2-3 (2-5) 

2-5-2-4 (2-4) 

2-1 

13-7-13-0 (13-3) 

13-9-12-6 (13-3) 

11-7 

12-2-11-9 (12-1) 

12-5-11-0(11-7) 

10-3 

6-0-5-0(5-5) 

5-9-5-0(S-4) 

5-0 

1-7-1-S (1-6) 

1-8-1-7 (1-8) 

1-4 

3-7-3-S (3-6) 

3-7-3-5 (3-6) 

3-2 

3-9-3-6 (3-7) 

3-9-3-6 (3-8) 

3-9 


In the feral series the agreement in dimensions between examples of the same 
basal length is close, and these, in turn, are roughly proportional to body size, the 
variation in this latter group being about 5% in the case of the head and body, 
skull length, ratio. In the captive series, although little or no structural change 
can be detected, anomalies in both the above groups of metrical relationships are 
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more marked. Molar wear in both moieties of the series is varialde. and if un¬ 
supported by other evidence is unsatisfactory as a criterion of age. 

Relationships 

Material for direct and detailed compari.son with glauciis and albocinerens 
(apparently the nearest allies of the present .species) is still lacking, so that the 
recorded dimensions remain the chief criteria by which the identities of the three 
species may be judged. The slight modification to the original figures for apodc- 
moides, necessitated by examination of the new scries, does not appreciably alter 
thc previous assessment of its position. 

The flesh dimensions of ijhnicus may now he conipleteU- merged m those of 
apodcmoidcs, but the figures for the skull of the former are all higher except that 
of the anterior palatine foramina, which is slightly below the mean for 
apodcmoidcs. 

With respect to albocinerens of Western .Australia, the effect of the new data 
IS to close the gap metrically between apodcmoidcs and the typical albocincrcii.'^. 
.so that the South Australian animal is intermediate between the two described 
varieties of the latter. A large anterior jialatine foramen seems characteristic of 
apodcmoidcs; both the niaximum length (fnO) and the mean (.v4). exceeding 
that of the decidedly larger albocinerens Ixpicns skull. 


EXPLAN.ATION OF PLATK,S XH 1'0 XV 

Platk XII 

A typical habitat of Pscudoiny.^ ( C.yniny.i) al'odcmoUic.<:: a general westerly view from 
a ridge near the eastern boundary of the Hundred of Coonibe, South -Au.stralia. 

PLATt: XIII 

Three views of _ adult examples of Pscudomyn (Gyonhy.i) apoih-inoidc.K. in captivity. 
(x0-75ca. ) (The tail shortening in tls' upper example is traumatic ) 

IhWTK XIV 

A, 13, C, Dorsal aspects of the sku,II of Psnidctny.*! (Gyoi!iy.<i) apodeiHoidc.i, as 
shown by an immature <5 example of head and body length 67 mm., by an average 
adult 5 , and by a very aged $ , respectively, and illustrating the progressive age changes 
in the cranial and faaal regions. (x2-8, 2-6, 2-4.) D, Palatal aspect of the skull ot 
the average adult $ figured at B. (x2'6.) E, Lateral tupect of the same. (x2-6.) 

Platk XV 

A, B, free margin of the zygomatic plate in an immature ^ example of head and 
body len.gth 67 mm., and in an aged $ , re.spectively, showing age changes in this feature. 
(x9'0 ca.). C, Unworn upper molars of the right side in an aged $ (x9-0ca.). D, Worn 
upper molars of the right side m an aged 2 (x9-0ca.) E, Worn upper molars of the 

right side in a similarly aged example of Psciidomy.i (Lcgnadina) patnu.<: Thomas and DoIL 
man. (x 9-Oca.) for com,parison of the obliquity of the laminae with C and D. (The supple¬ 
mentary cmgular cu.sp has been deleted.) F, Right pes of an adult ? (x.3-3ca.) G, Right 
mantis of .an adult 2 (x 4-Oca.), weak type. H, Ditto of another adult 2 (x4-Oca.), 
stout type. 



